Combination of vitamin K2 and the angiotensin-converting enzyme inhibitor, perindopril, attenuates the liver enzyme-altered preneoplastic lesions in rats via angiogenesis suppression.
Chemoprevention should be a promising approach to improve the prognosis of the patients with hepatocellular carcinoma (HCC). Angiogenesis is now recognized as a crucial step not only in tumor growth, but also in early carcinogenesis. The aim of this study was to elucidate the combination effect of the clinically used vitamin K(2) (VK) and the angiotensin-converting enzyme inhibitor, perindopril (PE), on hepatocarcinogenesis, especially in conjunction with angiogenesis. In a diethylnitrosamine-induced rat hepatocarcinogenesis model, the effects of VK and PE on the development of liver enzyme-altered preneoplastic lesions and angiogenesis were examined. Treatment with both VK and PE markedly inhibited the development of preneoplastic lesions in association with suppression of neovascularization in the liver. The combination treatment with VK and PE exerted a more potent inhibitory effect as compared with the single agent treatments. The in vitro study demonstrated that VK and PE inhibited the endothelial cell (EC) tubular formation. VK also suppressed the EC proliferation in a dose-dependent manner. The combination of VK and PE exerted a chemopreventive effect against rat liver carcinogenesis via suppression of angiogenesis. Since both agents are widely used in the clinical practice, this combination therapy may represent a potential new strategy for chemoprevention against HCC in the future.